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ATG AAG TOG GTA ACC TTT ATT 
1: met iys trp val tlir phe ile 

-20 

OCT TAT TOC AGG GOT GIG TTT 
16 ala tyr ser arg gly val phe 

-5 

GTT OCT CAT COG TTT AAA GAT 
31: val ala liis arg phe lys asp 

TIG GIG TIG ATT GOG TTT OCT 
46c leu val leu ile ala phe ala 

GAA GAT CAT GTA AAA TTA GTG 
61: glu asp his val lys leu val 

AGA TUT GTT OCT GAT GAA 7CA 
76: flu* cys val ala asp glu scr 

CAT AOC CTT TIT OGA GAC AAA 
91: his tlir leu phe gly asp lys 

GAA AOZ TAT GGT GAA ATG OCT 
106: glu Qu lyi gly glu met ala 

GAG AGA AAT GAA TOC TIC TIG 
121: glu arg asn glu cys phe leu 

CIC CGC GGA TIG GTG AGA OCA 
136 leu pro arg leu val arg pro 

TTT CAT GAC AAT GAA GAG ACA 
151: plie liis asp asn glu glu ihr 

ATT GOC AGA AGA CAT OCT TAC 
166: ile ala arg arg liis pro lyr 



TCC CTT CTT TTT ciu TTT AOC TOG 

aer leu leu phe leu phe ser s*er 
-15 • -10 

OJT OGA GAT GCA CAC AAG ACT G\G 

arg arg asp ala liis lys ser glu 
I 

TIG GGA GAA GAA AAT TTC AAA GOC 

leu gly glu . gju asn phe lys ala 

CAC TAT CTT CAC CAC TCT CCA TTT 

glii tyr leu gin gin cys pro phe 

AAT GA\ GTA ACT GAA TTT GCA AAA 

asn glu val tlir glu phe ala lys 

OCT GAA AAT TCT GAC AAA TCA CTT 

ala glu asn cys asp lys ser leu 

TTA TOC ACA GTT OCA ACT CIT CUT 
leu cys tlir val ala tlir leu arg 

GAC IOC TCI* OCA AAA CAA GAA OCT 
asp cys cys ala \y$ gin glu piu 

CAA. CAC AAA GAT GAC AAC OTA /\AC 
gin lus lys asp asp asn pro asn 

GAG GIT GAT GIG ATG TOC ACT OCT 
glu val asp - val met cys tlir ala 

TTT TIG AAA AAA TAC TTA TAT GAA 
phe leu lys lys tyr leu tyr glu 

TTT TAT GOT COG GAA CIU CIT TIC 

phe tyr ill a pro glu Leu leu phe 

mi 
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— * AJflL?tfi^S cDNA #J#t*#: 

(1) Al£JfHBIJB&RNAttffi& 

JfcJJR THzol RNA ttfci*fc|£fc#3rft, JA^S AJ&J3T 
RNA ; 

(2) pre-HSA cDNA ^JjEfB PCR 
♦E^e^^HSAS@5'fP3'^^iJ, iftitgitt: 

3I#J 1 : 5 'CGGAATTCTTATAAGCCTAAGGCAGC 3' 

31 f & 2 : 5'CGGGATCCACCATGAAGTGGGTAACCTTTATTTCC 3' 

Wtt«ittAITfiaiJ6.6 RNA ft^te, &^-&/£AJfiiyf SIS 

pre-HSA cDNA , 

(3) 0fftj£«*H 5'^ £amHl ATG AT—IB: 
Kozak n 5'CCACC3\ 3'^^gS@WMf^- EcoRla ife 

• 

Zl» HSA 3EE#T3B^#fcgM8: ( Pichia pastoris ) ^ftJ^ii 
(\M£R$k&m*k pPKQ-HSA fftfajg: 

& PUC19-HSA ^IfeRfrl 3 pre-HSA g@ Jtl£/B £am/*I *P EcoRl 
l %3^flg«|%a:^; #fflS&/ft{frlI]i]fc. 2Kb #j 
pre-HSA SH 0&JT^£^ffl^@£#Jlft pP!C3.5K $t 

4b£.co/i tgi ®g&mm, ^m.^mm^mu^m. &m 

q&^kM fe% i\&J%%L DNA . m&m%L DNA m BamHi m EcoRl J&MW 
^£fcm*aj^*i pPKQ-HSA . 

(2)^iiM^ pPIC9-HSA ffl P PlC9k-HSA #Jt*J^ 

51*13 : 

5' CGCTCGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3' 
ffl3l4& 3 *P3I*& 1 M. PUC19-HSA ± PCR r*g HSA cDNA g& 

ittppic9 mm&&> nit e.coh tg\ m&&mifa. ^m, zt Pnnm 

ATjoI^O £cc?/?l)K^^]|Z]^^^£*aj^^ pPIC9-HSA , 

&Jg&*fcDNA , 5»AOXl primer ft 3'AOXl primer (Invitrogen ) > 

i^i^t hsa cdna t$mti=^'£7c±jEfatomm 

U. *2$'Jj?3&iiE#J pPIC9-HSA JgiUM BamHim EcoRlMtytt®^ 
HSA SE^, -^^gfUgS-KI^J P P1C9-HSA Jgfr&ffl ^cotflil 

■^^0^ hsa mmfrtz* *z mnmmw&i pvic9km&j£&, m 



V$MffttkU&WL®. DNA , fttmm$. DNA ffl ^olfn £coKI;Rg£-£}^ 
^#Jt^J^^L pPIC9k-HSA . 

(3mm.mk p pkq-hsa ^^nwnmm gsi i5(his4Mm •) 

>&t£]2itfj£*Mli*^3& pPKQ-HSA *Q pPIC9k-HSA ffi Saflpfc 
SgflIBS'KI£&'l£4fc. |^fl*Jfo£$£ pPIC3.5k m pPIC9k j©3&>fB!«]SS#J^ 
■ttifc. m/Ui^^m^mm^^,myK^. mm Invitrogen, Pichia 
Expression Kit Instruction Manual (Version E);fr?&%$f 4fc GSI 15 *JH 
fl&, G418 ft YPD^fc, 8t*#^l5l G418jfc&6<jPH 

*2 MD ¥ffi&iflE his+^IS^f GS115/HSA 

S1B119 . 

(4)S^1^;^ pichia pastoris GSI 15/HSA S1B1 19 #c*ffiflfi|ft^j£ 
JjW&ajft GSI 15/HSA m*&*fflJ9&J£*f 3ml YPD i^flf, 30 t: 
300rpm 0.2% - 0.5%^ftS^ 50ml BMGY.30 XI , 

300rpm tg#M OD 600 4-7 . &*r>i[fc|li£{k& : f 15ml BMMY 
^#^4", fi 20-30 -Cmmm^^, ^24hrjbn¥&PJ0.5ml/L. 
Bt^#, *£4"C^fr, ±vf*PAPMSFM ImM , - 20 

J» 2L tt&£%4^&&tt|$gBj«aAi*i&3'7-Jt 1 0KDa-50KDa 
lft*£*f*£4£|5&£^ 50KDa Jtt^J5t#{£#c*!gf!j 0.2L tk&WL. 
HSA 95 % ; 

(2) fl&6*fc*&£#sfcg so -c^ia^, auA 3 % jstt&ss 732 

(3) pharose 5^7X14^^ 

(NH^SO^tfW Phenyl-Sepharose ft, ±#^ffl¥«»&M*jftii} 
y£ OD 280 <0.01 jgStfflTKJSfe/K', HSA fifi, i&Jtft 

95%; 

HSA ^^^jfiLTf - Sepharose ft 1 0r&&«@&B| 

Sft&ffi HSA ifiit ~ Sepharose B&£ HSA . HSA 
&&WAteXm&&, ^ttie^iR 1993,9(1)69-73]^^^; HSA 
«#«*l»«l«;jftL*, ifi&«*££T Sepharose; 

®«zkSWt*4fcWim;dCiMft*»& "?G HSA jftBttftftjAL 
7ff" ^fPtt, iMt^WtfJ^fill^HSA , 0lBc^>98%; 

&#*Fflft:lfc. PJt#^S> 99%#JHSA, l£]i|fc^> 98 %; 



ftjtttfcjgtt hsa mmK^m'f-mm hsa #p d p „ 

-&m=FUmm* 1 ffi&X&tomt CGMCCNo0349 . 



#rtf>#^@#iij: ( Pichia pastoris ) fi£lSfflJjStfrt£}3i> 3ti£*Pitji££ I E / tt:. 
AJfilYtSlifi ( Human Serum Albumin , HSA ) Jl:JfiL3£ c J 3 fll:lL 

jstbTHiSffts^. jnHfBSiaa*a*fflfla*ii* hsa i^^Aifn^ 
hsa, ®.±&mm* ftfikffimfofti&f&ftfrffi^&MWftJifo- 

A+^«l^3|6. HI^±iW^^^i«iii±*HXeJF«: HSA , 

( Goodey,A.R.,TIBTECH 1993,8(1 1):430-433 ) AWf^i* HSA 
6*J*^fflJM^lft 7 %, {BA#^HSA^rAft— *JSlfel> $d#*W 

Muscat. ^mn3\m%.wmmm&, mmmmmm^m^ 

fkmfcfo* iS^^FMi. HSA^ffi^^fnXik^^^^iifi 

% 1 ^3fl&rt^^» S^D&afc^. 41LAL ( Linulus 

Amoebocyte Lysate ) £&£35^ 4>£$L HSA 

%\$&&0&t& ( Pichia pastoris ) {ft^j*^*ll]Jjte£hfr^ ? J^ ACl#^ 
WSfc^^ASf^tttPrevatt, W.D. et al. ,1994 US Pat.5330901 
Ohmura, T. et.al., 1995, US Pat. 5440018 Ohda,T.et.al.,1997 US 
Pat.5612197 Sreekrishna ,K.et.al. 1998.US Pat.5707828]^^ HSA % 

^4kX-£St^i*i^M HSA . 

DNA -&J&i3«PJA* Klenow tf4fc£R«ft^te/flMrti3«i4j 
^GIBCOBRL ^-^J/^on. pP!C9, P/c/i/a pastoris GS1 15(his4 Mut + ) 
Invitrogen p] j^q . DNA r¥$\m&& : fr\&fa Trizol RNA ilhfe^ 
ftJ^P&Hl Promega^f], YNB ( W/O amino acid ) Rij gj D1FCO 

m. 

if -tarn mm T-wmm&^tiim&w&fo&w i^^iff*& 



KJMTrizolRNA i&mv&m±mWj3&> >A^S AMf 
Jg& RNA ; 

2 , pre-HSA cDNA £j&fa PCR 
m®B^0^HSA«@5'fq3'^jf^J, i&it6l%: 

51% 1 : 5'CGGAATTCTTATAAGCCTAAGGCAGC 3' 

5|#J 2: 5 'CGGGATCCACCATG AAGTGGGTAACCTTTATTTCC 3 ' 

vMA&t&\Bf&mv&& rna &m DNA ^/£T3SfrJ£ltf»#J 

3f*£, il&5l% 1 fP5l% 2 £.$##fc-£fi!fcAJfiLi&Sg& pre-HSA 
cDNA . 

3 > PCR pre-HSA cDNA tfjJf^Ji&iiE 

klenow S'^BIti^ffl^.^lHl'BcW PCR^ffi klenow 

WWift PUC19 0r»*ftr%**ffc Kcoii tgi 

DNA , DNA m BamHl fa Eco/tf ^MW^^tBfiM 

*fc PUC19-HSA . &J&fiM PUC19 i£#±5l%-W40 fq Wl , 
pre-HSA Mi*/??!!. If m^B^0IE^/?^Ji5:-it5l%PJ^f!l^^ff 

^R^K^efcSfiE.MfiSSftJf^J-^^HSA^-gC. pre-HSA & 

KL&saj^'jJSLS i (pre-HSA w^^sn^'J). 

4 , ffifajM^m £am//l f£.£, BamHl {jfcj&ig ATG 2l 
|SJ-£— Kozak ft&l 5'-CCACC-3', JaLS 2 ( ft£ pre-HSA cDNA 5' 
m Kozak ffflj) . 3'i»Kg!^jhffili^— £caflHfcj6, #JJ1S 3 

( f&jg pre-HSA cDNA 3 '^/f^J ) . 

HSA #EOT§^#S£^ ( Pichia pastoris ) <f#J3li£ 

1 . SMl&J^ pPKQ-HSA m%&: 

& PUC19-HSA Rmmfctp pre-HSA ^mft&m BamHl fa EcoRl 
5RBI-WT. i %J»flB«£i&#fc. #ffl»/ftt&01S:. J»*H 2Kb W 
pre-HSA SHllHji|3C>tl5, ■%fflffll^fif-«Jfi<I pP!C3.5K i8!i*iEtti£t:£, 
»4k^co/i TGI 4&$$gfflJ&. &^*^fft«fc*ffi£PH1£2£ft. * 

ffil*S#M£fill&JMt DNA . ffi&m& DNA /g BamHl fa EcoRl WM 
ty&feihm&miL pPKQ-HSA . 

2 . 3k&m%L pPIC9-HSA fa P PlC9k-HSA 
«th3l*3: 

5' CGCTCGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3' 
ffi5l% 3 *Q5I% 1 hk PUC19-HSA _h PCR ffSQ HSA cDNA @& 



/m^^iiPCR j^^^, m mow ecorwww&l. E-^mffifflMW 

«J pPIC9 J@|5&j£&, mitExoli TGI ^g&*fflJ3&. SStffr&^WfcSS 

Jtaolft! £coJU^M^£fi*lJ^®: pPlC9-HSA , 

JgM^ DNA , 5'AOXl primer fH 3' AOX1 primer (Invitrogen ) , 

m%Mm.ffi%L HSA cDNA M^J??'J. Sg^H^jB^IEffi WKIiS 
H. &SB#&ilEfi*J pPIC9-HSA.J@j«tJB £amMfP EcoR\MV}#®Wi^ 
HSAM#|£, %!8*IIW#JttpPlC9k®&jg&, $f^£-co//TGl 

J^^ DNA , 0H#JS€£ DNA ffl ^ioI^P £co/H;&Si^^^1#miM*£ 
P PlC9k-HSA . 

3 . mmm^L pPKQ-HSA mVC^nm^m GS1 15(his4Mut 
^F@W^i£Scf£ pPKQ-HSA jfp P PlC9k-HSA & pPlC3.5K 

fPpPIC9Kftj£ffi5|fc, rt^G418^tiSia, ^J^*0J%m^ 5 RT 

0iiti^wii&G4i8#^^ m 

flMG*fcWSffl*r#. tttt*»:*ffl*JfeJGftiB pPKQ-HSA ft 
pPIC9k-HSA M SaflSfc *g/IIB*#JgM±4fc. tW^f* P PlC3.5k ft 
pPIC9k MfBRBI^M:, »/«Li3&» JBIel ■BC^WW^^&MTK'f - 
ScRfl Invitrogen, Pichia Expression Kit Instruction Manual (Version E)^* 

G4 1 8 JftteM P0tt5£ft S MD ¥«UfciSE his+*S! GS 1 1 5/HSA 
fi*§j£I^SlB119. 

4 , Sil^l^ Pichia pastoris GS1 15/HSA-S1B1 19 #Mffl|Q#]f!3£ 
jftiffiiSfcbW GS11 5/HSA a^M$# 3ml YPD i^f, 30 "C 

300rpm #W 0.2% - 0.5%^ltflS!# 50ml BMGY,30 "C , 

300rpm OD 600 4-7 . ft*fri|^]80*F 15ml BMMY 

tgfWf 3 , S 20-30 •CM^#ig#» ^24hriP^@|M0.5ml^. ^ 
Htf&#, 4 TC^^. -hvf SO A PMSF M ImM , - 20 *C&#. 20ml 
±?#»£ 10 % SDS-PAGE ££^M^3HH1 
67KDa IfP^B^S.^, *D@ 4. ( SDS-PAGE HSA tfj^li* ) .. 
(I:24hr 2t8l?£, II:48hr #tg?ffi, 1I1:LMW Sfi^fft ) Westen-blot # 
flrEEIB&ifc HSA «tfrttfta£»tt. *W%«fciWJ£_t»«+ HSA 
#, $n|*15. ( Am^M'J^HSA^S) (1: #?£HSA<S00ug/ml,II: 
HSA300ug/ml , III; HSAIOOug/mlTV: HSA50ug/ml , 
V-VIl:48hr ) . HSA $miffi£fc*PBa 6 .(^^jgC^I^ HSA fr& 



ffi^). Sf# 2 HSA ^gp]"j£**J 140mg/L . il&tgfc^ 

BMMY tSS#«|^, £J£inB{tt&ftn*ttiin, HSA £»J| 

hsa ift^mfc 

HSA M^W^EWtt^lRit, iB^^^^mSflt U.S. Pat. 
5440018, US Pat. 5369020]. %mJft£ffl£ffi«i£jW«ggjfcjgfr« 

HSA . 

HSA 

2hi^mm^mm^mm)E, mmm&=?m: lOKDa-soKDa 
M*£mmm£i&=F sokdb &&mftvimmm 0.2L 

HSA > 95 % ; 

m$£WWL& 50 TC#fflJg, £pA 3 % £M£#tf 732 ^^^^ 

^^^^^fe^^^iPAia^(NH4) 2 S04l:Mii 20 
jtfUt, #Z^il20 %(NH 4 ) 2 S04 J F^6tJ Phenyl-SepharoseU, ±.&Jsffl 

W«&MtfLi!?£ od 280 <o.oi , mxmpkVtWL. »fcm/B7jc»ift 

HSA MS, »&^> 95%; 
4, 3*#lJg4FrlK£&£& 

(l)5cHSASgg6a[t/tJflL?S- Sepharose & 1 , ffmmm 

2StB£$£8fci£iit HSA - Sepharose &|&* HSA . 7/f[ tii^j^C HSA 
ffiS^A^[^tf, ^#jX^m 1 993,9(1 )69-73]^f?fe 
Jft^E HSA £@£&frJ?#ftifcjfoftiI&^S^'£ J F Sepharose ±; 

fit" ^*P&, l:S^il^gfii^gp^HSA , 0^>98%; 
5 , 

^^fPMtffgfLdiSa^US^^S lOKDa ^&^*£gM&J& 
mi*^^. vj&mg. > 99%#JHSA , |e|i|fc^> 98 %; 

6 , x&&mTm 

JKSfeJnM HSA &i£3C^?$-i&T*ft*#£!l HSA # q D p „ 
&#£^:/r?£fi1l?#lft HSA 10 % SDS - PAGE ^ 
&MfeJ3fit#0r*Ji/§, ifcJjti^ T 99 % , #.&ME^£fe5fc, JaLJS 8. 
( SDS-PAGE ftVttteitfft HSA ) . 



GS115/HSA-SIB119 , ^MftM^W^Q-feW-^ Pichia pastoris , 

1998 ^5^5 Blf "4"S«£ttlSft#iK£JI##ii«£*j 
+ '0" > iSJKi6-§-* CGMCC No 0349 . 

£fi&$J 1 pre-HSA cDNA 
2 3£AJEEJ3T2BJIfl. J£J& Trizol RNA $JSWPJ&*fl#:fr?&, JA 

AJ&jftmjfa t Pi&mL& rna . hsa mm 5**q 3'^jij, 

T&rHI^ ( Primer ) #0T: 
51% 1: 5' CGGAATTCTTATAAGCCTAAGGCAGC 3' 
31 #J 2: 5' CGGGATCCACCATGAAGTGGGTAACCTTTATTTCC 3' 
Wffl*WAJEJff*fflJfl.& RNA PCR fi.ft^J«AJfll?IlfiSfi 

pre-HSA cDNA . PCR SlSttifc #J&:fclfiK ( Scharf S. J. , In PCR 
protocol: A Guide to Method and Application, 2nd ed. New York, 
Academic Press, USA 1990 ) jgfj. &M&Vr%\ 
94°C^'I4 45#, 

55 •cia^k 1 

72'C5g#l#30fi?, 
it40^h»f, fk^72°C^iai0^. PCR^J^l 

®#m\EJ5, m/nttmmmwL. # 5'^^ , 3'^^ #j 

PCR J*V0. 

mm klenow ^5fcSS*£3P&ffl:fr?£. PCR j^ffl klenow 



PUC19 ( SmlV] ) lul 

5 xggM^jfc 3ul 

T4 DNA j£&Bfc(lu/ul) 1. 5ul 

5/m/(1u/u1) 0. 5ul 

PCR ^W-f^^J 5ul 

HjO 4ul 



UA±iR-&ttl 21 5 /hBt. ffin&&J*M&tt. B. coli TGI 

DNA . ffiftffifiL DNA fl§ fa 
PUC19-HSA . 

£S&$J 2 m&m%L pPKQ-HSA M^3t 
J|$ PUC19-HSA jEl^Gfcte'^ pre-HSA 3£g!tf-|£ffl fP EcoRl 



1 %S§UI&*fc». Bfr/ttttlalift**) 2Kb ft pre-HSA SSJt 
S. 0i|fc/tK-5/HffiEB*#JBJ pPIC3.5K ^^fijffijq 
T: 

pPIC3. SkiBamHl, EcoRl ty) lul 
5 * aE&SSWffit 3ul 
T4 DNA ggcB6(lu/ul) 1. 5ul 

pre-HSA 3ul 
HzO 6. 5ul 



W±m^«l 21 'Ci£J£ 5 /jMtf . ^fi^/^SHb B. coli TGI ^ 

DNA . #H#J^*£ DNA m BamHl *P £cov?I jRfiS-8J&^#S 
pPKQ-HSA . 

3 pPIC9K-HSA f&1fyj& 

%\V8 3 : 5' CGCTCGACAAAACCGATTTGGGAGAAGAAAATTTCAAA 3' 
J15I#J 3 *P?|#J 1 ( jAL^SS^t] 1 )hk PUC19-HSA _L PCR HSA cDNA 

BS-Kliliec^ffil^BI-KW PPIC9 J^*ii£t£, 2 . 

sftr^ft * co// tgi g£&£Bifl&. ^tc^Hf.***!* 5&W 

^^sm^ dna . mnmm. dna e xho\ m e co ri 

Wm^M^^M^M^- PPIC9-HSA . 

m 4 Xho\ *P EcoRl li^^^I^Mli^H. fl*33i#M£ 

$!l # M © DNA , 3jc ffl 5'A0X1 primer ^fl 3'A0X1 primer 
( Invitrogen ) , SS^fil&JKtfc HSA .cDNA M*ffiJ??»J. *JJ^;fr?fe8c 
as Promega $iJJ?i3#J^#l«3 Stm^H^^jEftttRligS. 
JftflW/fSfeiiEftJ PPIC9-HSA mtm BamHl flj £coj?I SS^O^f Ifi]^^ HSA 
^/Bffil^BlttWpPIC9K®tfcj£&, $*ffc£ co7/ TGI ■« 

«fit DNA . ^#^#1 DNA m Xho\ *P £ccu?I ;KH5'W£J£*§££li!Si& 
pPIC9K-HSA . 

#**Jj£B«£a^i£J^& pPKQ-HSA fP pPIC9K-HSA #8Jffl 5a 7 1 
Jfr/II 8§#mi4A:. I^BrMfc^Sc PPIC3. 5K fP pPIC9K JgJBrtB^B8#Jg| 

S&Z^WtilHji&^^iF^c^X^. fic Invitrogen 
^StHj^f^ ( Invitrogen , Pichia Expression Kit Instruction 



ManuaKVersion E> ) $iJ&GS115 W±.i£&} 5ug m&tt. 

DNA##J-^ 80ul GSU5 f&$?tt,mmm,'&, ^ffl Bio-Rad 

*$Hfc, "fe^^rft^J: 1500V, 25uF, f&ffi. 200^ . ^ 

i&ikj^wAzm&w]— Jtmmmm^*, ^wa o. 5o m i x:mi$ 

lmol/L Oj^^, 30 *C#M— y\^Bt, MA 0. 5mlYPD ( 10 g/L B^J: 
#, 20 g/L g&J&, 20g/L ffi^ffi) 30 *C^il^. IgU^te 

5I^'L^I^±rt, in A 300ui ^07X^0^. &Jfc iooui 

^f*]#c^ C418 tfj YPD (-£ G418 # 0. 5rag/ral, 1. Omg/ml, 

1. 5mg/ml ) , 30 'C 3 ~ 4 ^^PBtt^^^ MD his+^ 
i. 30 *C 2 ^^#)P0'|£j£|^BP;7U .P/cA/a pastoris GS115/HSA £*1 
3W£ G418 YPD ^^jftPBttj^^A HSA ^0 

mmm 5 HSA 

WW & tti itt GSl 1 5/HSA MiEBfe S1B1 19 ^ffljjfi^^ 3 ml YPD i^t= , 
30 *C 300 r/min & 0. 2 % S^fiiHl A^ 50ml BMGY 

( 10 g/L 20 g/L BfiJ». 0. 1 Mg|&tfP^#?&pH6. 0 , 

13.4 g/L YNB , 4 * 10" g/L £#J^t, 10 g/L ift 250 ml ^ 

ff^C} 3 . 30 'C 300 rpm OD*o„;ft 4-5 . 5000 rpm fob 4 

min .tiKUffffl 15 ml BMMY( BMGY 10 g/L -H-fftgfc^^ 5 ml/L 
¥B?) 150ml H^M, 28 XT 300 rpm 7f*&Et#. #24 

'h0*#AD¥MJ 5 ml/L . 12 . 24 , 36 * 48 » 96 /hBtf$l#. 
4 "C 15000 rpm fob 10 min JB , ±?# ^BPiPA PMSF M lmM, #C-20 

«£#J 6 ^ HSA tftftfomit 
1 , fet HSA trLM$B?J#tf# ffi lmg/ml #J HSA ( Sigma ) 
^^ttJPJJL^JW&T^J^&lt A«E^3»iift. &J&# 3 ft/g lmg/ml 

tt hsa ^»R^^tt»0?Lfl:/PJJiPSIA3ft-. # 3 ^Jnafe&BJftjflL, 

2, lit HSA-Sepharose 4B^fPS$1* ( }P#, 

^ • 1993, 9 (1): 69-73 )$!|#^S-Sepharose 

4B gc#. 'Ifa&m&lftirL HSA i/tJfiljf ffl 0. lmol/L pH7. 5 ft 

m&viWLftifc&M 10 cwmi . # 4o g m^mm^- 

Sepharose 4B gSfl^flnA 80ml Jfc HSA fnJfitffr'K S 4 X3i?|cffiJK#a 
£IJ8£J8 0. 5mol/L NaCl 8fcfe 3 ifc/stt^F, f/L HSA-Sepharose # 
160ml 3. lmg/ml fCM§£4t:^fi*J lmol/L pH7. 4 Tris-HCl ^ 



tt. SfW^ftfRIS&SWaTStaT 0. 02 mol/L pH7.2tt&IKlit'tt < 

3, rHSA MAffr (fe»«!l^;Sr$£ W 2%^&£t HSA 
«JSfcj»«J&J&%*»Jfc. j&#*l^*fclSt*«-HSA #p n p ( 50- 
500ug/ral y%\fem&"*& 5ul , 120V 2 - 3 WMftU&lWS. 

4 . ^mmmm m 21 m'^mmm^i^ t mwco > 

50000 it#$ffft*£^*fffifc*lS£!j 0.2L. Folin-^^Af^MJ 
i«ir^.^ia£ HSA 2*, ##&E*j+£ifH§tt*b3ffi, 
ifeSfJfi, HSA-^S^F 1. 33mg/ml . H] > 9 5 % . 

5 , 100ml v£Sg2t6m*Q#VM 50 •C^TOT^^P 3. 0 Jg*& 

6 ; Phenyl-Sepharose Ul^W^n 

100ml ^iPAH^^i!l20 %**#U£. HSA/(NH«)»S0« ^HAl 
BftftTlteW Phenyl-Sepharose ft, ±#^/8 2 ^#OT#J?£*M, 
^tii^^^lfW ^fi9tM)K^7X«, i&JllffiKa&ikftflft HSA . 
SMfrVr^M, *2 Phenyl-Sepharose HSA gfi-ffcift 10 fff, 

7 , ^.^^fPil^f ^-ft SDX/ltfrg&'ffc HSA i% 20ml 51* 
0. Olmol/L , pH7. 2 ( ^ 0. 9%^4tlft ) 2£"#r. HSA ^ 
g£?&#tf;t# " Sepharose 4B ^frH£fi£J?^ 0. lmol/L pH2. 6 [ft Gly- 
HCl^J+JK- 3mol/L«i[fCK#» 0. Olmol/L pH7. 2 - 
0. 9%$5C4fcfA8fcifc. ±i£ig#P s N*fB<J HSA ( m 25ml ) j£A HSA m 
fPtt. JBi8ffi?£2fc.&iiJ^--HSA*fc. Jfc HSA BStffc SDS-PAGE f&Mc 1 *^ 
^MSC— ^fntt^fc^ffl 0. lmol/L pH2. 6Gly-HCl i&ftWL- 
3mol/Hfc*lSltfP» 0. Olmol/L pH7. 2 ffiW.W.WWL- 0. 9%*Mfc*ft8fc& 
H£. HSA@t$ 98% 

8 , ^?|« WPJIMtttiMfiil'tC**! 30ml ) g MWCO ^ 10000 
aM^li6M/haiffl««JKik. HSA0i&*> 95 %. 

9 , *£m&T$i #ffitetJStt HSA &ftJCg&&T$«£J 
HSA # 
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TIT OCT AAA AGS TAT AAA GCC OCT TTT ACA GAA TCI* TCC OKA OCT 
181: phe ala lys arg tyr lys* aJa ala phe Uir glu cys cys gin ala 

GCr GAT AAA OCT OOC TOC CIG 1TC CCA AAG C1C GAT GAA CTT OXJ 
1% ala asp lys ala ala cys leu leu pro lys leu asp glu leu arg 

GAT GAA GOG AAG GIT TOG TCT OOC AAA CAG AGA CJC AAG TCI* OX 
211: asp glu gly lys ala ser ser ala lys gin arg leu lys cys ala 

ACT CTC CAA AAA TTT GGA GAA AGA OCT Hi: AAA OCA TGG C*CA CTA 
226c ser leu gin lys phe gly glu arg ala'* phe lys ala tip ala val 

err err: cm act: tag aga tic or aaa arr gat. ttt ota gaa git 

241: ala arg leu ser gin arg phe pro lys ala glu phe ala glu val 

TOC AAG TTA GIG ACA GAT CTT ACC AAA GIC CAC ACG GAA 1XX2 1GC 
256c ser lys leu val Ihr asp leu thr lys val his tlu* glu cys cys. 

CAT GGA GAT CIO CTT GAA TUT OCT GAT GAC AGG GOG GAC CTT OT 
271: his gly asp leu leu glu cys ala asp asp arg ala asp leu ala 

AAG TAT ATC TOT GAA AAT GAA GAT TOG ATC TOC AGT AAA C1G AAG 
2S& lys tyr ile cys glu asn gin asp ser ile ser ser lys leu lys 

GAG TGC TOT GAA AAA OCT C1G TIG GAA AAA TCC CAC TOC ATT GCC 
301: glu cys cys glu lys pro leu Jeu glu lys ser his cys ile ala 

GAA GIG GAA AAT GAT GAG ATC OCf OCT GAC TIG CCT 1CA TTA COT 
' 3lfx glu val glu nsn asp glu met pro nla asp leu pro ser leu aln 

OCT GAT TTT GIT GAA AGr AAG GAT GIT 1UC AAA AAC TAT OTr G\G 
331: ala asp phe val glu ser lys asp val cys lys asn tyr ala glu 

GCA AAG GAT GIG TTO TTG GC*C ATC TTT TIG TAT GAA TAT QIA AGA 
346 ala lys asp val phe leu gly met phe leu tyr glu tyr ala arg 

ACT, CAT (TTT GAT TAC TTT GTC GIG CTC CTC CTC AGA OTP AAG 

361: arg his pro asp ryr ser val val leu leu leu arg leu ala lys 

ACA TAT GAA ACC ACT CTA GAA AAG TOC lUr GCC OCT GCA GAT OCT 
37d thr ryr glu thr Uir leu glu lys cys cys ala ala ala asp pro 

CAT GAA TOC TAT GCC AAA GIG TIC GAT GAA TIT AAA CCV CIT GIG 
391: liis glu cys tyr ala lys val phe asp gJu phe lys pro leu val 




GAA GAG CCf CAG AAT TTA"ATC 
4Q& glu glu pro gin asn leu iie 

OAO CTTT (T1A GAG TAG AAA TTC 
421: gin leu gly glu tyr lys phe 

AOC AAG AAA GTA CDC CAA GIG 
45d thr lys lys val pro gin val 

TCA AGA AAC CTA OGA AAA GTG 
451: ser aig asn leu gly lys val 

GAA OCA AAA AGA ATG COC TGT 
466: glu ola lys arg met pro cys 

GIG AAC GAG TTA TGT GTG TIG 
4SL leu asn gin leu cys val leu 

AGA GTG AOC AAA TGC TGC ACA 
49fr arg val thr lys cys cys fbr 

TGC TTT TCA OCT CTG G\A GTG 
511: cys phe ser ala leu glu val 

TTT AAT OCT GAA ACA TTC ACC 
52ft phe asu ala glu • llir phe Uir 

TIT GAG AAG GAG AGA CAA ATC 
541: ser glu lys glu arg gin ile 

CTT GTG AAA CAC AAG OOC AAG 
55a leu val lys I vis lys pro lys 

GIT ATG GAT GAT TTC OCA OCT 
571: val met asp asp phe ola ala 

GAC GAT AAG GAG ACC TOC TTT 
5SS: asp asp lys glu thr cys phe 

OCT GCA AGT CAA OCT GJC TTA 
601: ala ala ser gbt ala ala leu 



AAA OVA AAT VJT GAG CTT* TIT GAG 
lys gin asn cys glu leu phe glu 

GAG AAT CITf CTA TTA GTT CTTT TAG 
gin asn ala leu leu val arg tyr 

TCA ACT <XA ACT CTT GIA GAG GIG 
ser Qir pro 1iu leu val giu vol 

OOC AOC AAA TGT TGT AAA CAT OCT 
gly ser lys cys cys lys lus pro 

GCA GAA GAC TAT CTA TGC GIG GIG 
ala glu asp tyr leu ser val vul 

CAT GAG AAA AGG GCA GTA AGT GAC 
lib glu lys thr pro val ser asp 

GAA TOC TIG GTG AAC AGG CGA OCA 
glu ser leu val asn arg nrg pro 

G'VT GAA ;\CA TAC GTT COC AAA G\G 
asp glu iJir tyr val pro lys glu 

TTC CAT OCA GAT ATA TGC ACA CTT 
phe his ala asp ile cys thr leu 

AAG AAA CAA ACT CTA CTT GTT GAG 
lys lys gin thr ala leu val glu 

GCA ACA AAA GAG CAA CTG AAA OCT 
ala U\r lys glu gin leu lys ala 

TTT GTA GAG AAG TOC TOC AAG OCT 
phe val glu lys cys cys lys ala 

GCC GAG GAG GOT AAA AAA CTT GTT 
ala giu glu gjy lys lys leu \nl 

GGC TTA TAA 
gly leu • 




5' GGA TOC AOC ATG AAG TOG GTA AOC TTT ATT TCC CTT CTT TTT 3' 
^ ^ met lys trp val Uir phc ile ser lteu leu phc 

BamHl Kozakscq. 
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5'~COC TTA GJC TTA TAA GAA TTC OG — 3* 
ala leu gly leu • 
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